Introduction: The malnutrition in children under 5 years is a serious public health problem in the developing countries such as Mozambique. The stunting can affect cognitive and physical development and compromise the school performance. Method: A cross sectional study was carried out which used the secondary data from a survey conducted by National Health Institute of Mozambique, in districts of Angonia, Tsangano, Magoe and Changara in Tete Province, Mozambique. The polynomial regression model and the hierarchical approach were used to examine the association between social economic factors and malnutrition in children measured by stunting (low height for age) and underweight (low weight for age). Results: The prevalence of moderate and severe stunting was 39.8%, and prevalence of moderate and severe underweight was 19.6%. In the basic level, the households that had 1 durable goods possession were associated to 1.46 times greater than the mild underweight, OR = 1.46 (C.I. 95% 1.02 -2.11). In the intermediate level, lack of latrine increased 2.01 times greater than the moderate and severe underweight in children, OR = 2.01 (C.I. 95% 1.09 -3.70); In the immediate level, the child deworming had 1.91 times greater than the moderate and severe stunting, OR = 1.91 (C.I.95% 1.04 -3.52) and children who did not breastfeed had 2.42 times greater than the moderate and severe stunting, OR = 2.42 (C.I. 1.49 -3.43). Conclusion: In the countries where the weak health system and the inadequate children food are frequent, the prevalence of undernutrition in children remains very high.
Introduction
Malnutrition is a public health problem in developing countries. It affects more than one third of children and is directly associated with morbidity and mortality in children under 05 years old in the world [1] . The underweight (low weight for age) and stunting (low height for age) are declining worldwide from 1990 to 2010, while the prevalence of underweight and stunting decreased from 24.8% to 16 .2% and 39.9% to 24.8% respectively [2] . In the African continent, especially in north of Africa the prevalence of underweight in children under five years decreased from 30% to 18.4% [2] . In Sub-Saharan Africa it decreased from 48.2% to 38.7% [2] . For Mozambique, in 2011 the prevalence of underweight in children under five was 15.0% and the stunting was estimated to be 42.3% [3] . Research carried out in 2011, Tete Province with representative sample of children under five years, showed the prevalence of stunting was 42% (Mozambique, Demographic and Health inquiry, 2011) [3] . Factors such as biologics and pathologics are also recognized as etiological factors of undernutrition [4] . Results of studies conducted in many regions of the world, such as India in 2014, showed that malnutrition in children under 5 years is associated with food insecurity, inappropriate feeding practices and diseases [5] . These determinants are also observed in Mozambique among the most socially and economically vulnerable groups [6] . Currently, Mozambique has systematic information on anthropometric status in childhood [7] . Result of study conducted in 2014 by Cruz et al., in rural area of Tete Province showed that the prevalence of stunting was 36.2% in children under five years old [8] . In Mozambique, studies of the association between socioeconomic determinants and anthropometric status in children are scarce. The objective of this study was to estimate the prevalence of undernutrition in children under five years old and examine the socioeconomic factors, according to the basic intermediate and immediate levels of hierarchy in the districts of Angonia, Tsangano, Magoe and Changara in the Province of Tete, Mozambique.
Methodology

Study Design
This was a cross-sectional study based on secondary data from the research on malnourished children carried out by National Institute of Health in 2012 (IAFNUT-2012) in the districts of Angonia, Tsangano, Magoe and Changara, in the province of Tete-Mozambique.
Sampling
The sample of this study is representative survey on malnourished children carried out in selected districts of Tete Province. To select the participants, 12 communities from each district was selected; and then 48 communities in four districts, 1248 households were selected in four districts. The households with at least one child 0 -59 months was randomly selected, only 583 children were in-Open Journal of Epidemiology cluded in this study.
The sample size was calculated based on the prevalence of stunting estimated in 43% in Mozambique. It was previously established by UNICEF [9] . To calculate this sample size was taken in account the effect of study design in 4%. According to the World Health Organization (WHO), all records from the anthropometric status contain Z scores values <−5 and >+5 to weight for age and <−5 and >+3 to height for age should be excluded for statistical analysis [10] .
Ethical Approval
The study proposal was submitted to the ethics committee for the human health studies from the National Institute of Health Mozambique and it was approved.
Before the start of the study, all participants who agreed to participate in the study, signed the free consent and informed form.
Data Collection
Data were collected between1 September and 30 October by four trained teams.
The information was provided by the mother or the child's caregiver and recorded in two questionnaires, one for the household and another for the mothers and children.
Children were weighed in SECA brand scales with capacity of 25 kg and ± 100 g precision calibrated after every 2 weighings. Height was measured by a stadiometer (SECA) and the length of those of up to 2 years was measured with infantometer, followed the technical recommendations for the anthropometric measurement [11] . In this study, the hierarchy model was adapted from the Unicef [15] .
Allocation and Definition of Variables
Outcome variables
This study adopted two outcome variables, weight for age (WAZ) z score and height for age (HAZ) z score classified according to the reference values of the World Health Organization criteria [12] . These variables were categorized into three levels: state of eutrophic (reference = 0) [Z score +4.99 to −1.0]; mild deficit: 1) [Z score −1.01 SD to −2.0 SD]; moderate deficit (2) [Z score −2.01 SD to <−3.01 SD]; 2) and severe deficit; 3) Z score < −3.00 SD and more.
Independent variables
Basic level: Possession of goods index (medium and tertil); Possession of domestic animals (tertil); type of water at home (potable water = 0; non potable water = 1); the household own land (Yes = 0, No = 1); Intermediate Level (age Open Journal of Epidemiology of mother 16 to 22 = 1; 23 to 34 = 0; ≥35 = 2); Maternal education level (Secondary = 0; Primary = 1; unlettered = 2); household had a latrine (Yes = 0, No = 1); type of latrine (Improved latrine = 0; unimproved latrine = 1; no latrine = 2); sharing a latrine with other households (Yes = 1, No = 0); Immediate level: children's sex (M = 0, F = 1); age in months (0 -6 = 0; 6.1 -11.9 = 1; 12 -23.9 = 2, 24 -59 = 3); birth weight (>=2500 g = 0; <2500 g = 1); Morbidity and treatment cough Yes = 1, No = 0; child had diarrhea 15 days before the interview Yes = 1, No = 0; child was deworming against helminths (Yes = 0; No = 1); Diet Exclusive breastfeed 0 to 6 months = 0; complementary feed = 1; mixed breastfeed artificial and maternal milk = 2; and the family food = 3 [13] . The evaluation of the child's food consumption was based on qualitative survey of food intake 24 hours prior to the interview.
Statistical Analysis
Data was analyzed using STATA software version 12:0. The polynomial regression an extension of logistic regression was used the outcome variables were categorized in more than two levels [14] . The hierarchical approach was adopted to identify the determinants of the underweight and stunting. Two models were adjusted, one for each anthropometric indicator. The predictor variables were allocated according to the hierarchy block in basic, intermediate and immediate level, adapted from the UNICEF [15] . The OR (odds ration) was used to examine the association between the socioeconomic factors and malnutrition in children.
Initially there was the univariate polynomial regression analysis taking into account all predictor variables allocated to each hierarchy block and variables with p values lower than 20% were included in the multivariate model. All associations with p value less than 0.05 in each hierarchy level of multivariate analysis were included in the final model. The value of p (0.05) and the confidence interval (CI) of 95% were adopted to accept the investigated associations in the final model.
Results
Basic Level
In this study, the anthropometric and socioeconomic characteristics of children are shown in Table 1 . The prevalence of underweight (z-score < −2) was 13.9%
and (z-score < −3) was 5.7%. The overall prevalence of underweight was 19.6%.
The prevalence of stunting (z-score < −2) was 24.2% and (z-score < −3) 15.6%.
The overall prevalence of stunting was 39.8% ( Table 1) .
Half of households, 53.3% (Table 1 ) that had (0 or 1) durable goods were associated with underweight and stunting .The risk of malnutrition was significantly higher among children that had 1 or had not any durable goods in the household. Children who had 1 durable goods in a household were 1.46 times greater to be underweight OR = 1.46 95% CI (1.01 -2.11). In the households that had 1 durable goods, the prevalence of stunting in moderate and severe forms Open Journal of Epidemiology was OR = 5.00 (95% CI 2.16 -6.99).Children that had 1 durable goods in the households were increased 5 times the risk to be stunting when compare with children with 3 to 8 durables goods (reference) ( Table 2 ).
The households with (2 goods) (2 nd tertile) the stunting was OR = 3.12 (95% CI 1.40 -7.00) in moderate and severe when compared with the households which had 3 to 8 goods (reference) ( Table 2 ). Children lived in the household with 2 durables goods were 3 times greater to be moderate and severe stunting.
The results of this study, showed that children who lived in the households without own land to agriculture practices were associated with mild underweight OR = 1.98 (CI95% 1.02 -3.82) ( Table 2 ). The households with high economic and social vulnerability have children at risk to have malnutrition. Children of household had not the land to agriculture practices, were 98% risk to have underweight. 
Immediate Level
This study showed that the children up to 2 years who were in breastfeeding adequately had a protective effect of breastfeeding, especially for the children living in the better conditions, when compared to those that had not in breastfeeding OR 1.91 95% (CI 1.04 -3.52). Children did not breastfeeding were 91% times greater to be moderate and severe stunting when compared with those breastfeed.
Discussion
Basic Level
In this study, the prevalence of overall malnutrition (underweight was 50.3% and stunting 75.1%), the prevalence of moderate and severe underweight was 19.6 this prevalence was lowest when compared with 36% of moderate and severe prevalence of underweight reported by UNICEF in Madagascar [16] . This prevalence of underweight were similar that reported in Madagascar by Rakotomanana et al., found the prevalence of stunting in children under 5 years was extremely high (48.5%) [17] . This results show that in developing countries, the prevalence of malnutrition in children under five years is extremely high. In this study, the prevalence of severe stunting is 15.6% although, in different finding was reported by Nampossa et al. the prevalence of severe stunting among sick children was 11% in Manhiça district, Mozambique [18] . Curiously the results reported by Nampossa et al., were lowest than the one observed in this study (15.6%). In Mozambique, the prevalence of severe stunting in children under five years remains high 19.7% [19] . In India, Buthia et al. reported the prevalence of stunting was 48% in children under the age of five [20] These results shown that the malnutrition in children under five years is a challenge in developing countries such as Mozambique.
In this study, half of households (53.3%) had (0 or 1) durable goods, this result is similar to reported by Babatundi et al., in Nigeria that revealed children from richer households were less malnourished than those from poorer house-Open Journal of Epidemiology holds [21] . This results shows that children from richest families were more protected from undernutrition when compared with those children from the household without durable goods.
The results of this study, revealed that children who lived in the households without own land were associated with mild underweight OR = 1.98 CI95%
(1.02 -3.82). Similar results were reported in other countries in few decades ago, in Brazil when the prevalence of malnutrition was high, especially in the north and northeast, children that households had not the own land were more malnourished [22] [23] . These findings were observed in children that had failure of liner growth in some African countries, like Kenya [24] and Ghana [25] in other countries such as India [26] and Brazil [27] , are some reports of anthropometric deficits in children.
In Mozambique, the diets are monotonous and contains few micronutrients, the food insecurity is frequently in rural areas. This conditions affects many young children. If the government in coordination with Ministry of Health and Ministry of Agriculture and Food Security provides food fortification with multi-micronutrients, food security in the households and balanced diet, will improve the nutritional status of the children, especially in the rural areas.
Intermediate Level
In this study, 19.2% of the households shared the latrine with others families in the communities, the same finding was observed in Siri Lanka [28] . This study showed that children that lived in the households without latrine increased the chance to be moderate and severe underweight and those who lived in household with unimproved latrine increased chance to be moderate and severe stunting.
In Tete province share the latrine is less frequent. This study showed that shared the latrine with other families was associated with moderate and severe underweight in children OR = 1.88 (95% CI 1.03 -3.42). Sharing the latrine with other households is not good for health due to hygienic condition. So, a better sanitary conditions prevent diseases such as diarrhoea, cholera and malnutrition.
These findings corroborate with reports of other studies carried out in the rural areas in Ethiopia [29] . In this sense, the Department for International Development in UK [30] identified some intervention and actions to be taken in order to promote hygiene and sanitation to improve the health in children.
In this study, children of mothers with primary school had 2.38 times greater to be mild underweight. The maternal education is strongly associated with children nutritional status the; results of other study that examined the association between maternal education and nutrition status in children showed the inverse correlation between the maternal education and children malnutrition.
The results of study carried out in developing countries in Sub-Saharan Africa (Malawi, Tanzania and Zimbabwe) examined the influence of the maternal Open Journal of Epidemiology educational and nutritional status of children, showed the inverse correlation.
The maternal education level is necessary to make a significant reduction in children malnutrition is at least 9 years of schooling in Malawi, 5 years of schooling in Tanzania and at least 8 years of schooling in Zimbabwe [31] .
In Mozambique the influence of maternal education was reported, mothers with secondary or high school used frequently the health services, improved the health and hygiene practices when compared with those unschooled mothers [32] . Similar results were reported in Ghana [33] and Pakistan [34] . In countries that the low maternal education is frequent, the access of women to health service is deficient.
Immediate Level
This study showed that the children that were deworming in the 2 weeks before the interview, were associated with underweight and stunting. The association between intestinal parasites and anthropometric deficit in children was reported in the developing countries, such as Nigeria [35] , Uganda [36] and Malaysia [37] .
This study reported that the cough was associated with moderate and severe stunting OR = 2.42 (95% CI 1.49 -3.93). The Government of Mozambique is carrying out the multisectoral plan for chronic malnutrition reduction to promote the health and reduce the undernutrition in children.
Conclusion
The study shows that the malnourished children under the age of 5 are a serious public health problem in the province of Tete, Mozambique. It is associated with basic, intermediate and immediate factors. It is necessary to continue improve the health, nutrition and food programs in the rural areas.
